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Abstract 
With wide implementation of network information technologies in education, there is a transition to a new 
paradigm. The traditional forms, methods, means and content of education do not fit into the new paradigm and so 
need theoretical reconsideration. The methodological basis for the new paradigm has to be the postnonclassical 
methodology relying on synergetic vision of the world and soft modeling ideas. The education environment gains 
other opportunities and limitations as compared to the previous ones. The capacities of network space further the 
transition from teaching to self-teaching and self-education. As a rule, under such conditions, the process of a 
student's perceiving the new material becomes non-linear. The main objective of school in these conditions is non-
linear arrangement of information, bringing it into a self-organizing system. The paper pays attention to the most 
rapidly developing direction of the education system information – network technologies. The network technologies 
open up totally new opportunities for creativity and self-fulfillment of both students and teachers. Computer 
networks in teaching can be applied for joint use of software resources, for interactive communication, prompt 
receipt of information, continuous monitoring of quality of the knowledge obtained. Using computer networks 
promotes the use of new teaching techniques in school and higher education institution, implementation of 
collaborative technologies that allow organizing education while jointly solving study problems.
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1. Introduction 
Quite reasonably, the ɏɏI century is closely connected with the rise of network technologies that penetrate 
literally all spheres of social life. Such phenomenon as clustering of the Internet users into groups according to 
interests has shown up. Such uniting often takes place in social networks being a new step in development and 
proliferation of computers and the Internet, their "symbiosis" with man and society. Social networks allow 
expanding the horizons of human communication and they quickly make their way into education as well. People 
get quite a few additional opportunities for fulfilling their own intellectual potential in the team work with other 
network users. 
As a result of an intensive expansion of the network space, conditions for education have drastically changed in 
the modern epoch. The young people develop in a dynamic information environment; they master new information 
and communication means and technologies for solving the problems of their life activity quite fast. However, the 
youth gets used to considering the means and technologies more often as tools for communication, entertainment, 
and relaxation only. The style of thinking of today's students due to their continuous web-based communication with 
mass media becomes image and emotional and tends to abstract constructs increasingly less, which clashes the 
habitual verbal style of presenting the study material and the established methods of adoption of the education 
content. 
The integrity of knowledge is broken; fragmented clip consciousness is more and more characteristic for 
people, they cease to feel the urge of recreating an integral picture of the world. Separate fragments of knowledge 
obtained from the Internet create an illusion of being at the forefront of science and technology without any 
particular strain of mind or any significant efforts made for it. 
In the recent years, large funds have been invested into information of the education system; the students' access 
to the Internet has been rendered more widespread. Open electronic educational resources of new generation are 
being created, distance learning system is developing, special purpose software are up etc. Although scores of 
hundreds of books on information and computerization of education have been written already, regrettably, their 
authors tend to be involved with the purely technical side of the problem, while the basic science dealing with 
development of conceptual approaches cannot get abreast of this vigorous activity. 
2. Objective, methodology and research design  
The pedagogical community proved not to be ready both for a wide use of advantages and values of 
information technologies in the academic and upbringing process and for the negative phenomena associated with 
total computerization. Meanwhile, it is not only implementation of information technologies in teaching that is 
required but a totally new methodological basis of education, drastical renewal of its goals, content, forms, methods 
and means, bearing in mind the course of information and communication processes in global communication 
environment where the modern young people grow up. The broad implementation of network technologies into 
education promotes the rise of a new pedagogical paradigm. 
The main goal of our research is finding ways and means for the learner's personality being maximum 
active during studying in the network space as it is the learner who will determine the parameters of his education. 
The information of education is intended to activate the learners' independence, to promote individualization of the 
academic process, shifting of learning towards self-teaching and self-education. The issues of students' self-
education are little developed in pedagogics, and as for the area of school education, theoretical and practical 
developments of this kind are downright rare. 
Under modern conditions, functioning of education system (anyway, at least that of its main subsystems 
related to transferring the information, adopting the new material and its creative application) can be and has to be 
viewed as organization of complex non-linear self-organizing systems. Hence it is synergetics, the theory of 
randomness, chaos that has to become the methodological basis for the new system of teaching and upbringing, 
when the factor of creative unpredictability is introduced into the academic process, and the main efforts of 
pedagogues are aimed at making up a powerful creative environment where each student is vested with a right to 
select and independently build his own educational path. 
The priority objectives of the research were refusal from the strict orderliness of classical approaches to 
education and drastic change of technologies of extramural independent work of students. The traditional education 
environment for organization of extramural independent work has to be essentially supplemented by the electronic 
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network part for which cloud technologies, techniques and methods of social network environment, mobile 
technologies, virtual reality etc. can be used. In the network communication environment, a learner has to obtain the 
opportunity to choose variants of solving the educational problems, of building his individual educational route, as 
well as a chance to demonstrate a high degree of independence and educational initiative. 
Self-organization is characteristic for many complex systems. It consists in a great or even an infinite 
quantity of characterizing an object values, or variables being quite often "subjected" to only several variables, so-
called order parameters. It is synergetics that describes all these processes. 
Self-organization of knowledge, development of a system of knowledge in schoolchildren, students, 
graduate students is considered an exceptionally complicated and interesting procedure, though little studied yet. In 
it, the main scientific ideas, conceptions and essential practical skills act as the order parameters. 
The information of education is intended to activate the learners' independence, to promote 
individualization of the academic process, shifting of learning towards self-teaching and self-education. The issues 
of students' self-education are little developed in pedagogics, and as for the area of school education, theoretical and 
practical developments of this kind are downright rare. 
In the 1990s, there was growing interest in the theory of self-organization in the pedagogical environment. 
However, it was only the individual enthusiasts who had attempted to implement the self-organization theory 
provisions into pedagogical practice. School of M.P. Shchetinin (1986) can be one of the few but bright examples 
thereof. The deeply rooted class and lesson system and particularly almost total use of one and the same study books 
regulating the academic process quite strictly were nearly insurmountable obstacles for proliferation of the 
synergetic approach. Due to these circumstances, the interest in the self-organization theory began to fade away in 
the last decade of the XX century. Nevertheless, the penetration of network space into education draws attention to 
the synergetic theory once again. 
In today's academic process, self-development of its subject acquires the form of self-education. It is not 
the transfer of knowledge but mastering the methods of knowledge acquisition and abilities to quickly find one's 
way in sophisticated databases and extensive information systems that become the most important thing. The issues 
of students' self-education are little developed in the Russian pedagogics, and as for the area of school education, 
theoretical and practical developments of this kind are downright rare. 
The traditional pedagogics denied the presence of a certain share of chaos in the academic process referring 
it to destructive and disorganizing factors. As for the network space, its constructive role is becoming more and 
more evident. Chaos now acts as a mechanism of access to attractor structures of the educational process. Fighting 
against chaos, striving to completely edge the destructive elements out of the educational process makes no sense, as 
the presence of chaos is a distinctive feature of complex open systems; all we have to do is learn using its 
constructive role. 
One of the principles of synergetics is that of coherence – agreement of communication of elements that is 
manifested at the scale of the entire system, of the entire education environment in our case. Uniting of structures 
developing at various speed occurs by means of synchronizing their development speed. An example of 
implementation of this rule in the sphere of education is creating interest groups, circles, sections, groups, teams of 
various age students sharing the same goal. In the network space, for instance, this is participation in team study 
projects. Owing to agreed team actions and driven with the shared interest, the students get into one and the same 
tempo-world, they start developing at the optimum speed. 
Solving the academic and professional problems via an electronic network, as the principle of collaboration 
and cooperation becomes the leading one, facilitates the process of forming the team working and joint effort 
abilities to a large extent. 
Strict sequence and linearity in mastering the social experience cannot already be achieved in school. 
Pedagogues have to refuse the linear, flow, group practice of the traditional pedagogical technologies and opt for 
non-linear and multi-variant ones. Non-linear arrangement of information obtained by students from the networks 
and bringing it to a self-organizing system becomes the pedagogical objective of paramount importance. This is 
crucial in mastering the basic core of the content of education, i.e. the elements as if "cementing" the world view of 
a student, as if being its nodes or key points (Testov, 2012). 
Within our research, the main phases are as follows: 
x Development of network communication conception in the system "higher education institution vs. 
school"; construction of a model of higher education institutions and schools communication in conditions 
of the modern educational paradigm; 
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x Analysis and description of the physical environment and information sphere of the modern digital school; 
x Classification of the modern online educational services of the Internet. 
One of the main objectives within this direction is constructing a model of network portal and the 
techniques of its using for communication between a higher education institution and schools. For the portal to be 
used efficiently, organizational and technological, information and methodological support has to be elaborated. The 
organization and technological support covers portal operation manuals for various types of users. The information 
and methodological support includes: teaching aids for development of a network course; guidelines for using the 
network course in the higher education institution and school communication system. 
For experimental study of the model constructed, the academic and methodological support is being 
developed for the system of network communication. It includes the educational program of further training courses 
for school teachers and higher education institution teachers in the area of application of the information and 
communication technologies and network communication in the higher education institution and school system. 
The result of research within this direction will be a model of organization of the network communication 
in the system "higher education institution vs. school". As the main ways for implementing the research results into 
the educational process, the following can be highlighted: 
• the system of further education of schoolchildren; 
• organization of work with talented children; 
• career guidance work with schoolchildren and pedagogical higher education institution students; 
• further training of school teachers and higher education institution teachers in the area of application of 
modern information and communication technologies and network communication (Golubev & Testov, 2012). 
Research within this direction is especially useful for schools in rural areas. A rural school can become the 
public cultural center of the village owing to access available to the global information networks. A specific feature 
of many of such schools are few in number groups of students of various ages that comprise several grades. In their 
educational activity, the aspect of innovative focus, implementation of interactive learning technologies and the use 
of electronic educational resources is extremely important currently. It is only in communication with higher 
education institutions and by using their staff and scientific capacity that the rural schools can achieve these 
objectives. 
 
3. Results and discussion 
The network technologies provide vast opportunities in organization of joint interdisciplinary activity of a 
large team of teachers and students as the most rational strategy of forming the students' competencies during 
solving quaziprofessional problems. These technologies allow quickly including the products created into the 
educational process, organizing the interactive classes and team teaching, as well as various control forms. 
In 2013, in Vologda State University, we developed and tested the techniques of application of academic 
network projects in teaching mathematics to humanitarian specialities students. For the humanitarian specialities 
students, the priority problem is not the one of understanding but the one of motivation, of developing the cognitive 
activity in the educational process. At present, the issue gains special topicality. Due to this, approaches to 
organization of students' independent academic-cognitive activity during teaching individual subjects were changed 
because efficient organization of this activity can not only promote higher quality of education but also influence the 
development of creative abilities, independence and activity i.e. foster the rise and development of the future 
professional competence of students. Network technologies help resolve this problem, couple humanitarian and 
mathematic knowledge, bringing the processes of studying and research, teaching and upbringing closer to each 
other. 
Experience has shown, if in teaching mathematics to humanitarian specialities students the developed by us 
techniques of using the academic network projects with modern information technologies are applied, this results in 
higher cognitive activity of the students. The most important in such teaching is the maximum availability of 
knowledge and the opportunity for the teacher to develop an individual approach for each student, which opens up 
totally new opportunities of accelerated individual development of each student. 
Joint working in the Internet enhances the students' cognitive activity, which stimulates the development of the 
learner's personality: independence of his judgments, initiative, mobility. Cognitive activity of students when 
working on projects acts as a prerequisite of the efficient adoption of new material, a condition of creative 
transformation of the knowledge absorbed previously and of self-development. 
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When working on projects, it is expedient to use the ideas of soft (or fuzzy) modeling put forward by 
Arnold (2000), a prominent mathematician of our time. He has demonstrated convincingly the usefulness of soft 
models which have indefiniteness, multiplicity of development ways and the danger of rigid models for which an 
only way of development is predetermined. In a rigid model, goals are set quite explicitly and have to be achieved 
by the set way only, while in a soft model, goals have a more generic character and can be strived for without being 
achieved, also by various possible ways. The predictions can be strict only for very simple systems reproducing their 
conditions stably. However, pedagogics is no celestial mechanics, and pedagogical systems belong to another, more 
complex class of systems rather than mechanic ones. Fuzzy modeling is more relevant for educational activity and 
isomorphic human factor. Due to this, fuzzy modeling can be more efficient and useful for education than systemic 
(rigid) one. 
The communication style in the network environment can be characterized by a greater extent of trust, 
freedom, independence etc. The process of a student's perceiving the new material under such conditions becomes as 
a rule non-linear. Getting at the PC, the student keeps skipping from one thing to another without thinking, he 
plunges into yet unfamiliar to him areas of knowledge or comes back to already forgotten or for some reasons 
omitted material. The requirement of progressive incremental cognition process, as all the new things would be 
based on the previous ones, "clear" and "explained" is getting obsolete and outdated. It is when one realizes one fails 
to understand something and starts looking for the necessary information by oneself or asking questions to the 
teacher that the most important act of self-education takes place. 
Wiener (1968) believed each system has a goal – the program of behavior of the system. In the network 
space, a subject determines goals and objectives of his educational activity independently, making them more 
definite for himself, demonstrating his personal meanings and singling out what is close and significant for himself. 
The latter will also be manifested in both selection of the content and in ways of attaining the set goals. However, 
for complex systems, the goal inside the system may remain unclear, i.e. it is a meta-goal that can only be traced by 
an outside observer. This outside observer can be first of all a pedagogue, as well as his colleagues in teaching, other 
partners from the outside environment. They can not only render assistance and support for a student in his study 
work but also help adjust the goals of educational activity. 
Such conditions have to be created where a subject starts controlling his actions, reflect upon their results 
and correct the educational process promptly. The new conditions have to ensure a flow of knowledge from the 
outside environment, initiate self-fulfillment of learners in their solving the educational problems, actualize the 
technologies of presenting the productive, creative results of work of the author as well as the network discussions 
of the results, promote the reflexive responses in students etc. Meanwhile, in the situation of solving the future 
professional activity problems, the most important is promotion of the rise of professionally important personal 
qualities. 
Teaching the culture of work and participation in team activity is a serious pedagogical issue. It has been 
noticed that the higher education institution graduates often make fine soloists but they lose as compared to other 
professionals in cases when it is about the agreed team actions. Solving the academic and professionals problem via 
the electronic network as it is the principle of collaboration and cooperation that becomes the leading one much 
facilitates the process of forming the team working and joint effort abilities. 
Computer networks in teaching can be applied for joint use of software resources, interactive 
communication, timely obtaining of information, continuous monitoring of quality of the obtained knowledge etc. In 
this kind of education, the learner exercises his academic activity in interaction with other network users and his PC, 
i.e. the academic activity becomes joint and not individual. Due to this, we have to consider such teaching as a 
process taking place in an academic community where both students, teachers and computers perform their own 
quite definite functions. 
This variant of network educational communication is called the distributed educational activity model. 
This is a typical antecedent of cloud technologies. Remote services of the modern network environment open up 
totally new opportunities for users distributed in space and in time. Network technologies allow performing joint 
projects in groups: preparing text files and presentations, organizing real-time discussions of corrections introduced 
in documents with other contributors, creating tables and diagrams in a word processor, joint drafting of diagrams 
and models, drawing in the distributed format, as well as performing other kinds of joint educational and 
professional actions. The network service registers and stores the results of each user's work, and they can be 
analyzed and corrected at any time. Feedback in such model is closed by the very participants of the network 
activity thus making up the basis of mutual correction in the network educational process. 
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The use of new "cloud" technologies expands the horizons of educational process, enhances its availability and 
practice orientation. The proliferation of web-based applications is promoted by their multi-purpose character. 
Web-based applications are an integral part of Web 2.0 concept at present. There are available, free of charge and 
fully functional "cloud" analogs for the majority of paid desktop and native applications. Such applications need not 
be installed to a local PC, tablet PC or a smartphone but they are accessible via a browser. 
A further advantage of using the web-based applications in the academic process is the opportunity of 
storing initial, intermediate and final materials in "clouds", which increases the mobility of both students and 
teachers greatly. 
The educational technologies based on joint learning when students work together in a group solving 
common study problems for achieving the united educational goal have recently got the name of collaborative ones. 
Social constructivism underlies the collaborative learning: here learning is built upon a close communication 
between learners or between students and the teacher. The participants of the process get knowledge via the active 
joint search for information, discussion and comprehension. In case of collaborative learning, the knowledge is not 
known in advance – it appears as a result of joint efforts of both group members and the teacher. No doubt, network 
projects also belong to collaborative learning. 
In collaborative learning, the knowledge is not provided for by the teacher but they appear in the course of 
joint academic activity when the learners try to understand and apply theories and conceptions. Collaboration 
between students in the joint learning groups enhances their motivation and thus ensures better conditions for 
attaining the set study goals. The learners are responsible both for teaching each other and teaching themselves. In 
other words, success of one student allows other members of the group to succeed as well. When studying in groups, 
the students can share what their strong points are and also improve what they feel as weak points; they develop 
team working ability and learn to resolve conflicts. The collaborative learning ideology, i.e. that of learning in 
collaboration (we work together, we study together, we change together and improve together) has been present in 
the Russian pedagogical thought for a long time. In particular, this kind of learning is at the core of school of M.P. 
Shchetinin (1986), a well-known Russian pedagogue-innovator. The use of collaborative learning is no doubt to 
expand as the communication technologies develop. 
The sequences of operations performed by users contribute to the common result, so it becomes possible to 
perform labor-intensive work within a short time. The outcome is a common product that is a consequence of 
communication of associated individuals or their community. Thus, the principle of learning in collaboration and 
cooperation is implemented in solving the academic and professional problems. Interaction in the virtual 
environment eliminates to a great extent the subjective and psychological issues hindering the solution of the set 
problems, while in real life communication the issues often come to the foreground. 
For the network paradigm, teaching based on solving definite problems is characteristic, which implies 
eclectics in independent obtaining of knowledge – but also a higher motivation backup. The sphere of 
communication of learners is to a great extent shifted into the Internet virtual space sphere where they have to 
jointly resolve problems facing them as well as ones they formulate independently. Computer networks are used not 
so much for obtaining the knowledge rather than for cooperation and gaining the experience of professional activity. 
Wiki-technology suits fine for team study projects in a number of subjects – as an environment of network 
participation and organization of joint activity of students. The use of Wiki-technology allows speaking about 
learning as about the process of students' creating joint network content. 
4. Conclusion 
The network technologies offer an alternative to traditional academic process organization forms: they create 
opportunities for individual studying, interactive classes and cooperative learning. The implementation of 
collaborative network technologies enhances the quality and efficiency of the educational process and allows 
preparing schoolchildren and students for living in the modern information society. 
The information technologies, on the one hand, allow creating the conditions for rendering the education to 
be individual owing to the use of electronic educational resources. On the other hand, they ensure the opportunity of 
close cooperation in a group via the collaborative technologies. Anyway, the innovation architecture of the academic 
communication has to be targeted at achieving the individual's maximum activity during studying in the modern 
network space. 
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